Connective tissue breakdown in ovulation.
A meshwork of collagen over the apical region of the follicle must be breached to permit the ovum to escape. We propose that specific collagenase activity is responsible for collagen breakdown in this region. Immature rats are primed with pregnant mare serum gonadotropin (PMSG), followed at 48 h by hCG. At 8 h after hCG, collagenase activity, measured in extracts of ovarian tissue, is elevated about five-fold. Ovulation follows at 10-12 h. Ovaries from PMSG-primed rats are dissected at 48 h, placed in a perfusion apparatus, and perfused with luteinizing hormone and 3-isobutyl-1-methyl xanthine. The ovulations induced by this treatment can be blocked to the extent of 70% with a synthetic collagenase inhibitor. The activation of procollagenase is believed to involve plasminogen activator and plasmin. In support of this, we find that tranexamic acid at 1 mM inhibits ovulation about 70%. The inhibitor must be added within 3-4 h of LH to be effective. A specific plasmin inhibitor, D-Val-Phe-Lys-chloromethyl ketone, is similarly effective.